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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain stable engine 
braking force and attain smooth transmission in 
down-shifted of dutch-to-clutch. 



SOLUTION: Down-shifting of dutch-to-clutch is 
out by releasing the former shift output stage side 
cluth and engaging the shift output stage side clutch. 



When down-shifting is determined, the former shift stage 
side clutch hydraulic pressure is decreased, while the 
shift output stage side clutch hydraulic pressure is 
increased. Feedback control is executed so as to obtain 
a constant rate of transmission torque capacity of the 
shift output stage side clutch, without perfectly 
engaging the shift output stage side clutch. As a 
result, it is possible to always obtain engine braking 
force, and perform smooth transmission. 
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(^77/2 0 7) v-V^ D^ib^HJgL (^77/2 
0 8) . ^f^7 P 2 0 9Ct'>y^o(7)^i^7^ 

[0 0 8 0] — Xr^7 P 2 0 9t»»^jtt^ 

tUu&^^SrBlSL (^7^2 11) , TNOJ ft 
btf-t«>4*y * — r Y E S J fce?tffirfcj&> 

<ommx^>^ offluw^ a is** ufct uxf5/7 p 2 

[0 0 8 1 ] lE^^fflV^itulE^ir^O 0 1 

[0082] 77^301 T*fl =i — ^ b^£>->^ 

[0 0 8 3] 1) DU>^i^^^tV>5r<l: 
2) 7-rK;^^tyi:^tv^rt 

4) m^wiEi^as (*a> & (»Kifiv*) Bf««»± 

[0 0 8 4] W»*f*i&Sj«*Lft36»ofc»*tt:*«0»l- 

5o a-^ h^yt77^#*7-cfcofct*i:tt^ 

7^3 0 6 (CilA/-e, /»>>'v'7K^^)^5^ 
•»77^ S *>W) *s*J»r$ixSo yt^^y h 

>->^ h-c&o/^^tai 777/3 o 8 [cm^. m 
«Eoagaai*36Sfg 2 aax«:ss 4 aa<m^*^-c£>5 
d«*»tftiw**t*. <>u*aai**s*2aaxtt*4 



(8) 
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Cl Ov^-T^it. T^-^-Yit d u 

5o X, St±l^^l2at, IMiSao^i*ft-et>ft 
^ofc^Clte. ^7^/^3 1 2fCiiA/T*x^— T^it 
d u 1 ftCl f=L—"r4#C, xwitd u hj$*C2 

x^— ;r-rit<*:5£ji£ft£o 

[0 0 8 5] t(OVk. ^Ty^Z 1 4^it/^T*DHl 

(H 3 (O&fM t 2 #Bg) OffiSrKiSSffllO^^— T^it io 

[0086] X. ^77^3 1 6M*3lvC* * — tfVEl 

ea«NT*sB«iai5a«NT t ttezi. k 

[oo8 7] ^^^^^^3 2 4^it^, ({g&aaa 
[0 0 8 8] y^— ^ry-fz o 4^*5^X3 

tZZtcfr^ ^"ryfZ 1 8K:ii^ =2— ^^'>v<D^& 
T#:fr (7^— hv<5/^«»ol|*T*fl=) «ittv> 

[oo8 9] i) *aai*ads*iaa-e*>5r t 

2) ^-tr^iiiea«NT3&saai« N Tt ±9(s<*5 
r t 

3) teitaffl (Ilii© ra-f^ Jt^gf^fi£«±T* 

[0090] roaprm. */c^^3-^ h^v^m 

2 0fCit^ x -7^—7^ ltd u h^lDH2 (i3 
O^Jt4#BS) <£ V^^^^JKr^ft^o 7^ 40 

— ltd u h^^f^{gDH2 <£ »9;*c£^<b 
y-fZ\ 6^^T*ftu^LfcNT = NT t 

7^- K'<y*fc:J: Dt^x — -r-r itd u hSr^i" 

[0091] -^-c, {g^a^ c^isa^a®]) ^ 9 * 

^fi«:fiot<5^ (XT77"3 16W7^-K 
IT) ^T77 P 3 2 0m^fa 
-T^Jtduh«^lDH2 £9'b£<teitikm9i 
£ft5 X o\Z_t£Z>tz.tf). 2 2 (CitAxT'f^x^ 

-r^itduh^0% (^K^y) £ft£> 0 *Tyf so 
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3 2 2Srgfcfttt\ ^T77 B 3 2 4t77-^h^^^/ 

TW^ttftliWU^T^t/S 2 6 5tT LT^ 

Stfillg£ft£i, **riy-7Z 2 8{cm/vX~7 7—* h 
* ^ y 9 7 * /KO^Tg^gi $ ft 5 * -^#@f 3£ffi£Jl 

Tfc5 Xfy^3 3 OTfa- T^itd u 1 ^ 

Mdli icntwsft, Ary^LfcapBr-c^T 1 

*>S^5^d s ttB$ft5o fcU ^T5/7 p 3 3 2t*Sa 

afia^-r^-^^itd u i as 0 %T-#i^«W£ft*:£ 

t^tt, S^F^ S BI3-CV^5 t4 , t9 \ fc£Witl4 

««rottffi-efe5t#x.ft5fc«>; *Ty?z 3 6 (cii 
^TM&jga«y<ox^-7M itd u i ^^--fT.?-? 
mm) -rz>tmz s ^7^3 3 8T**>±«;*fT-K 

*0f3SSrJ6-t", — tt7a-r^itduh^0%t'fc 
5i«^tifct#IKi, iSiiafflO^^-xwitd u 
h^^Ki,y$tLtt> IP^>Iij3(Dt4 x t9 , &5 
VM* t 14J£Jtp£-e£>5 <t#;tbft£;fc£>, X7'>^334 

twitAz-e^-tr^iHieaftNT^a^NT tti5± 

9tc^w— K'<y*fc:«fc 9(&^aiM<£>7^ — 7^ itd u 
1 365*36 S ft 5 0 

[0 0 9 2] :OSJ»7PHa 9. tr^nite** 
■NT«v>^S*i*m^^*Sft-CV>S4:*-Cfc, ^-r 
lilNTt (0 3tc^$ft5 J: plc^v^vlHieiSS 

(aiartb^v^s^^^^vyu-^^^t^tfts 
[0093] ^tc v agigm^a^^ft^-ej: 19 1 1 ai& 

<^ofC(ht^, -tft*-Cfi^affl!l^7y^T**>o-C£JL 
Ht»i-«WJ»d5*(0**jBHt&ft, SfL<{£^a«^^ 

iiaffii ^ 5 y ^ [ - «t ^> * > b te^amij ^ 9 ^ ^ J: 5 

[0 0 9 4] *l*a^3E5Sai*^UJ$ft*:«s 

t) toi6dS/hs< tested fern h^^^m^~m\z. 

kWnXZZo HEot, H3<Z>tl5SJL*0»a*«FJH 
(09x.tf^F*J 1 16) T*^w- K^y^»J»«:J»TSii:ft 

[0 0 9 5] #*5. ±IEHJSff^(C*5V^Ti4. >^^o 

[0 0 9 6] i&5Saw^ 75/^0 h&*&m& 



(9) 
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trviHitea^NToBaffiNT t (Dm^^^xmrn-r 

[0 0 9 7] ^>'<'-*<D&&\£& e > hA^=* 

h/l^Jfc&e <£§83&0> t (e) N h/l^^v 
^-^OtiffiSie^BMSOC (e) s h/l^xr>/< 

^tThHK&S (=^^>l§]tei$£) WE, h/i^a 

[0 0 9 8 J 43tfq-Cfc5 h/^3^-^(Dttjg(OSi 
[0 0 9 91 
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* e = N T/N E - (1) 

- t (e) = T T/TE — (2) 

C (e) =TE/ (NE) 2 ... (3) 

[0 10 0] X, *«W<&ffl»*f|=£ Lt^-X 
^*a««-CHt. t (e) ttit«H:^J:b-f 
t (e) =1 - (4) 

C(e)=Cs-CdXe — (5) 

(C s, CdliSft) 
10 t (e) ttSJfc^, C (e) tt— ftBfflfctHEfl-C* 

So 

[0101] ( 1 ) - ( 5 ) itSrftA • £ > h 

TT = CsX (NE) 2-CdXNEXNT — (6) 

NT t 

[0 10 3] r<D<!r£, 
f*> (6) *M6#U 
[0 10 4] 



[0 10 2] r rT\ h^aWWflD^-Ify h/V- 

hA-^S) TTti:U X. I(DSg^-t>h/l/^ 
TT t 3gt<c5 J: 5 = ?<D& — 

NTt=Cs/CdXNE-TTt/C d/NE 
[0 10 5] 3lftTfc5Cs/Cd, TTt/ *^5 0 

CdSr-tnfnA, B£g<i:, (7) SlttOJ:5^ [0 1 0 6] 

NT t = AXNE-B/NE 
[0 10 7] ££oT. rn*-CRWUT#fc# — tfVEl *«Mfi:tt»*6. 
(KSSNT^ISfiNTtttt (8 ) iZXT&lbbtLZ 

[0 10 8] 3fc*5 % ^oiffilitli (5 ) 5*K*3^T 30 
h^a^-#<D**«*C (e) Sr-*B8«-C5S(a 
U liNT t SrJL^^^lsHEitftNEOBBfti: It* 

^ — tr^EHEiSSNT t Sr^v-^vinlfe^SNEO^i/ 

[0109] ^:5"C, *»ww\ *><*-o rfg^SftiJ 

sfc&fc eyx.tf^-tf>-iHitea*NT^^v?v[pife 

Ten=t (e) XC (e) X (NE) 



(7) nxmfrzthZo 



(7) 



(8) 



[0110] &t ^(Dm^^^^xmm^mw-t 
[0111] ^ h^^v^^ic^^T. ^isa^ 

y^\zX <9Mx.&? — t>(5]6MNT^y 

CjS h/^^fi^lfcjSMT e n te N h/l-^ n >v<— * <D 
jl^iteri^ e=NT/NE, h/U^ = ^ <7^» 

«»C (e) (e) =TE/ (NE) 2^ = 

>^<— ^<7) h;l^J£ t (e) fct (e) = T T/T E X 

*>5:i^ (9) ^(DJzptc^^^o 
[0112] 



[0 113] (9) ^ss^r, t (e) . C (e) J* 
NT/NEO|St^6^f>, NT t =NE+gFfjefifc 
Lfc»£\ (9) 5£l±NE(BB»fc*a. 

[0 1 14] r*Ui. «ffiM1^7yfoeil>/u 

^ §t^x > ^ >-\simm£ n e tdfe# ttfft l . ^> 



- (9) 

[0 115] IP^> X 9=7^5- h/^S*OlR*ffiT e n 



(10) 
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ioii6]iais 2 is. mm^>iy^mmm^ 
e. »«i^aai*— tf^iaeasNT t *r£o*:ia-e*> 

[0 117] I2it @«^-tf> 

[e]ifEiS«NT t £NE (^>^^|HlteiS«) 

[0 118] =i— ^ htWg-Ctf>* — tfV h/W^TTIti 

«a>^7y^<oe*h/^**t-jESCT*45 B an^ 

[0 119] -2f N lilt *38WKJ;!9 a«i* — tr>- 20 
h/W^TT t LT*#a.£nfc (8) 5£<D^ 

7TNfc*. SP*>, a«^-fcT>IirtEj*ftS:NT t i LT 
AXNE-B/NE (A, B^^) rKlfc^T 

[0 12 01 I^^77^6,t)K?>^cJ:9(-, 
— tf>- hWTT t ii— Ltztzft, ^7^ffflffli 
^^•^Vlnl^aSSNEO^U^ • ffiV^#cfipL&V\, -£(7) 

[0 1 2 1 ] 



[mil 



NTc 







^NTt 












TTt 









NE 
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[Elffioftfim^tftWl 

[mi] ^wt^i+s^^^viEiteiSfti:. a«*— 
[H2i mi \ztettznm*—t*>\E\&m&&^>'i?>' 
[ni3] *isw*y>o^75/^^>f ^=3— ^ 

[in 5] ±Ea»*a«^*«*«^isii(o«^«ffi» 

[HI6] ±Ee»3Ea««c*5V^3-^ h^5^>:7 h 
[El 7] H6^teitS*a*iJ»»ai>-^-^^Sr*i- 

[HI 8] 0 7^*5JtS-»^ n«||»«L3Ei1^^/l.— 
[U9l H 6^*51*5 3 — :* h^^ySJWlf^l 

3 0 - ^ yt°a- ^ 

4 o-:#a-fe^# 

NE— h/u^s^^— ^OTjfV^EIteiSS (=^^> ? >' 

TT — h/l^ x7>-/<— ?(D5 — fcTV YjW 

TE- V )V$ $ (D-R^s-? YfrV (=^>i/lsh 

nt t-a^^-tf^ieiteas 
tt t -aai*— t!v h/w^ 



[02] 



NTf 



















\TTt 
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